DNA sequence used in the experiments
Oligonucleotides name
Sequence (5'-3') Target DNA (TD) GCTGGCTTATAACCGTTACGTTCTATTACG
DNA1

Biotin-CCGTTACGTTCTCCATTGCATCGGTTTTTT
DNA2
NH 2 -AGAACGTAACGGTTATAAGCCAGC
DNA3
Biotin-CCATTGCATCGGTTTTTT
DNA4
NH 2 -CCGATGCAATGGAGAACGTAACGG
Single-base mismatched DNA (1MT) GCTGCCTTATAACCGTTACGTTCTATTACG
Single-base mismatched DNA (1'MT)
GCTGGCTTATAACTGTTACGTTCTATTACG
Two-base mismatched DNA(2MT) GCTGCCTTATAACCGTTACGGTCTATTACG
Non-complementary target DNA (NC)
ACCCTTGTGCTAAGACAGTCCTAACTCCCC
Poly T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT TTTTT
Preparation of CuS NPs [1] [2] [3] Mercaptopropionic acid-stabilized CuS NPs were synthesized as follows. Briefly, 15 μL of 3-MPA was added to 50 mL of Cu(NO 3 ) 2 (0.4 mM) solution. Then NaOH solution (0.5 M) was added to adjust the pH to 7.0. After bubbled with N 2 for 30 min, 50 mL of Na 2 S solution (1.34 mM) was added dropwisely and bubbled with N 2 at 30°C for 24 h until the color of solution turned to dark-green. The obtained CuS colloid was dialyzed against distilled water using a dialysis membrane (MWCO 7000) for 72 h, and then stored at 4 °C.
Coupling DNA with CuS NPs
2 mL of amino group capped DNA 2 (2.0 M) and 200 µL of imidazole solution (0.1 M, pH 6.8)
were mixed. After stirring for 30 min, 100 µL EDC (0.1 M) and 3.0 mL prepared CuS NPs were added. The mixture was stirred at room temperature for 12 h and then centrifuged at 10 000 rpm for 30 min to remove any free oligonucleotides. The precipitate was washed three times, resuspended in 3.0 mL of deionized water and stored at 4 °C before use. 
Preparation of MB-DNA-CuS conjugates
RESULTS AND DISCUSSION
Conditions for the preparation of fluorescent copper nanoparticles DNA poly T was used to act as a template for CuNPs formation. It has been reported that the fluorescence intensity caused by poly T of less than 15 bases was negligible and longer poly T sequence could produce brighter fluorescence. 4 Refer to previous work, 5 
Optimization of the detection conditions in cycle I
To achieve the best performance, the reaction time for this small cycle and the amount of Exo III was optimized using 1.0 × 10 -6 M target DNA. From the results shown in Figure S2 , we can see that reaction time can be chosen as 48 min and the amount of Exo III can be selected as 28 units. 
